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Experimental 

Crystal data 

C 25 H 23 N 3 0 3 S V = 1124.0 (7) A 3 

M r = 445.52 Z = 2 

Monoclinic, P2 1 Mo Ka radiation 

a = 6.649 (2) A fi = 0.18 mrrT 1 

b = 18.712 (6) A T=113K 

c = 9.349 (3) A 0.20 x 0.18 x 0.12 mm 

/3 = 104.903 (5)° 



Methyl 2-{[(3-methyl-5-oxo-1 -phenyl- 
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phen-2-yl)methyl]amino}-3-phenyl- 
propionate 
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Key indicators: single-crystal X-ray study; T = 1 1 3 K; mean cr(C-C) = 0.003 A; 
disorder in main residue; R factor = 0.034; wR factor = 0.064; data-to-parameter 
ratio = 7.8. 

In the title compound, C25H23N3O3S, an intramolecular N— 
H- ■ O interaction generates an 5(6) ring, which stabilizes the 
enamine-keto form of the compound. This S(6) ring and the 
pyrazole ring are essentially coplanar, making a dihedral angle 
of 1.49 (6)°. The bond lengths within the 5(6) ring of the 
molecule lie between classical single- and double-bond 
lengths, indicating extensive conjugation. The structure 
exhibits a thienyl-ring flip disorder, with occupancy factors 
in the ratio 64.7 (3):35.3 (3). 

Related literature 

The high biological activities of pyrazole derivatives are 
reported by Li et al. (2004) and Tan et al. (2009). The anti- 
bacterial and biological activities of amino acid esters are 
described by Xiong et al (1993). Structures related to the title 
compound have been reported by Zhu et al. (2010) and Zhang 
et al. (2010). 




Data collection 



Rigaku Saturn724 CCD 


11848 measured reflections 


diffractometer 


2747 independent reflections 


Absorption correction: multi-scan 


2315 reflections with / > 2o"(7) 


yi^rysiatt^tear, KigaKU, zuuo^ 


"inl — 0.U41 


T mi „ = 0.966, r max = 0.979 




Refinement 




R[F 2 > 2a(F 2 )] = 0.034 


H atoms treated by a mixture of 


W R(F 2 ) = 0.064 


independent and constrained 


S = 0.98 


refinement 


2747 reflections 


A/w = 0.15 e A" 3 


353 parameters 


Ap min = -0.20 e A" 3 


215 restraints 


Absolute structure: Flack (1983), 




2401 Friedel pairs 




Flack parameter: 0.05 (8) 


Table 1 




Hydrogen-bond geometry (A, °). 




D-H- - A D-H 


II \ D - A D-H- - A 


N3-H1-01 0.88 


1.93 2.668 (2) 141 



Data collection; CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: OM2448). 
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Methyl 2-{[(3-methyl-5-oxo-l-phenyl-4,5-dihydro-l//-pyrazol-4-ylidene)(thiophen-2- 
yl)methyl]amino}-3-phenylpropionate 

H. Zhu, X. Zhao, Z. Wang, J. Ren and M. Zhang 
Comment 

Pyrazole derivatives have drawn attentionfrom agricultural chemists for their high biological activity and low toxicity. They 
are widely used as pesticide, miticide and weed killers, and with the positional changes of the substituent group of pyrazole 
ring, more and more new pyrazole agricultural chemicals are synthesized and commercialized (Tan et ah, 2009), so pyrazole 
derivatives have become one of the focal points to the creation of new agricultural chemicals. Amino acid esters also possess 
good antibacterial and biological activity (Xiong et ah, 1993). 

In the molecule of the title compound (Fig. 1), there is an intramolecular N3 — Hl-Ol interaction that generates a S(6) 
ring, and stabilizes the enamine-keto form of the compound. The dihedral angle between this S(6) ring and the pyrazole 
ring is 1.49 (6)°, indicating that they are essentially coplanar, as seen in Methyl 2-{[(lZ)-(3-methyl-5-oxo-l-phenyl-4,5-di- 
hydro- l//-pyrazol-4- ylidene)(methyl)methyl]amino}-3-phenylpropanoate(1.50 (15)°; Zhu et ah, 2010). The bond lengths 
within this part of the molecular lie between classical single-and double -bond lengths, indicating extensive conjugation. 
The S(6) ring makes dihedral angles of 54.29 (6)°, 82. 21 (22)° and 28.53 (6)° with the benzene ring of phenylalanine methyl 
ester, the thiazole ring and benzene ring bonded to pyrazole ring, respectively. 

Atoms N3, C16, C24 and 02 are not coplanar, the torsion angle is 37.17 (22)°, similar to some other 4-acylpyrazolone 
Schiff Bases (Zhang et ah, 2010). The bond lengths in this part of the molecule indicate that only C24 — 02 is a classical 
double bond, other bonds are classical single bonds. 

The structure exhibits a thienyl-ring flip disorder with the occupancy factors in the ratio 67/33. 
Experimental 

The title compound was synthesized by refluxing the mixture of l-phenyl-3-methyl-4-(2-thenoyl)pyrazolone-5 (HPMTP) 
(10m mol) and phenylalanine methyl ester(10m mol) in ethanol (100 ml) over a steam bath for about 7 h, then the solution 
was cooled down to room temperature. After five days, pale yellow blocks were obtained and dried in the air. The product 
was recrystallized from ethanol which afforded pale yellow crystals suitable for X-ray analysis. 

Refinement 

The disorder model of thiazole ring was refined using the tools available in SHELXL97 (Sheldrick, 2008): DFIX for re- 
straining distances, FLAT for constraining the thienyl rings to be planar, SIMU for restraining the same lf J and ISOR for 
restraining atoms to be approximately isotropic. 

All H atoms were geometrically positioned and treated as riding on their parent atoms, with C — H = 0.93 A for the 
aromatic, 0.96 A for the methyl andN— H= 0.88 A with £Aiso\~(H)= 1.2 £A~eq\~C(aromatic, N) or, 1.5tA~eq\~C(methyl). 
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Figures 




Fig. 1. The molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 30% probability level. H atoms are presented as a small 
spheres of arbitrary radii. 



Methyl 2-{[(3-methyl-5-oxo-1 -phenyl-4,5-dihydro-1 H-pyrazol- 4-ylidene)(thiophen-2-yl)methyl]-amino}-3- 
phenylpropionate 



Crystal data 




C 25 H 2 3N 3 0 3 S 


^(000) = 468 


M r = 445.52 


D x = 1.316 MgnT 3 


Monoclinic, P2\ 


Mo Ka radiation, X = 0.71073 A 


a = 6.649 (2) A 


Cell parameters from 5148 reflections 


b= 18.712 (6) A 


6 = 2.2-27.9° 


c = 9.349 (3) A 


H = 0.18mm _1 


(3= 104.903 (5)° 


T= 113 K 


V= 1124.0 (7) A 3 


Block, pale yellow 


Z = 2 


0.20x0.18x0.12 mm 



Data collection 

Rigaku Saturn724 CCD 
diffractometer 

Radiation source: rotating anode 

graphite 

co and tp scans 

Absorption correction: multi-scan 
{CrystalClear; Rigaku, 2008) 

7 min = 0.966, 7 max = 0.979 

11848 measured reflections 



2747 independent reflections 

23 1 5 reflections with / > 2o(I) 
R mt = 0.041 

6max — 27.9 , 9 m i n — 2.2 

h = -8^8 



k = -24— *24 
? = — 12— »-12 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 2<5{F 2 )} = 0.034 



wR(F z ) = 0.064 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 0 2 ) + (0.0327P) 2 ] 
where P = {F 2 + 2F 2 )/3 
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5 = 0.98 
2747 reflections 
353 parameters 
215 restraints 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > <s{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, if- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



(A/o) max < 0.001 
Ap max = 0.15 e A~ 3 
Ap m in = -0.20 e A~ 3 

Absolute structure: Flack (1983), 2401 Friedel pairs 
Flack parameter: 0.05 (8) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Ol 
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02 
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-0.05979 (16) 
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CI 
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Czz — Cz 1 — Hz 1 


1 ip 1 

IzU.l 


pop po i i n i 

CzU — Cz 1 — HZ 1 


1 ip 1 

IzU.l 


po i poo poo 

Cz 1 — Czz — Cz3 


1 IP 1 

lzU.3 (3) 


po 1 poo I TOO 

Cz 1 — Czz — Hzz 


1 1 n o 

ny.o 


PO 1 poo T_m 

Cz3 — CzZ — HZZ 


1 1 n o 

i iy.o 


p o ~> poo pio 

Czz — Cz3 — C 1 o 


1 IP o /1\ 

IzU.o (z) 


POO POO TTOO 

Czz — Cz3 — Hz3 


i m ^ 

ny.o 


PI O pOO TTOQ 

C 1 o — Cz3 — Hz3 


1 1 a a 

i iy.o 


KJL — Cz4 — U3 


ii/i nn ( 1 n\ 

iz4.yu (iy) 


/ PO a p 1 /C 

KJL — Cz4 C 1 0 


1 n in /■ 1 n\ 

iz3. /y (iy) 


r\i r^"i a f 1 c 
U3 — Cz4 — C 1 o 


111 i/i /1 1\ 
11 l.zo (1 /) 


Cs'X P?S H7SA 


1 HQ S 

1 U7.J 


03 — C25 — H25B 


109.5 


H25A — C25 — H25B 


109.5 


03 — C25 — H25C 


109.5 


H25A — C25 — H25C 


109.5 


H25B — C25 — H25C 


109.5 


PI 11 p| | P11 CI 

Clz — Cll — Clz — M 


11 (i n\ 

21 (39) 


PI 1 plO pio pi /| 

Cll — Clz — C13 — C14 


1 11 A (C\\ 

—1 1 1 A [y) 


ci pio pn p i /] 

b 1 — C 1 z — C 1 3 — C 14 


n i /ia 

-0.2 (3) 


pio P 1 o P 1 A PK 

C 1 z — C 1 3 — C 1 4 — C 1 j 


P /I /C\ 

0.4 (5) 


pn p i /i pic ci 
C 1 3 — C 1 4 — C 1 d — b 1 


P C 

-0.5 (6) 


pn p i o oi p i c 

C 1 3 — C 1 z — b 1 — C 1 j 


n 1 /ia 
-0.1 (2) 


PI 1 P11 CI PK 

Cll — Clz — M — CI j 


1 (/) 


p i A P1C C1 p 1 o 

C14 — C15 — SI — C12 


0.4 (4) 


N3— Cll— C12'— C13' 


99.4 (8) 


C8— Cll— C12'— C13' 


-79.7 (9) 


C12— Cll— C12'— C13' 


-154 (40) 


N3— Cll— C12'— sr 


-84.4 (11) 


C8— Cll— C12'— sr 


96.5 (11) 
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C4— C5— C6— Cl 


0.7 (3) 


C12— Cll— C12'— SI' 




22 (38) 


N2— Nl— C7— Ol 


-179.70 (19) 


Cll— C12'— C13'— C14' 




176.6 (17) 


Cl— Nl— Cl— Ol 


5.2 (3) 


SI'— C12'— C13'— C14' 




0.2 (4) 


N2— Nl— Cl— C8 


0.5 (2) 


SI'— C15'— C14'— C13' 




0.8(10) 


Cl— Nl— C7— C8 


-174.58 (18) 


C12'— C13'— C14'— C15' 




-0.6 (7) 


Ol— C7— C8— Cll 


-0.5 (3) 


C14'— C15'— SI'— C12' 




-0.6 (7) 


Nl— C7— C8— Cll 


179.22 (18) 


C13'— C12'— SI'— C15' 




0.2 (3) 


Ol— C7— C8— C9 


-179.6 (2) 


Cll— C12'— SI'— C15' 




-176.2(16) 


Nl— C7— C8— C9 


0.1 (2) 


Cll— N3— C16— C24 




-128.0 (2) 


Nl— N2— C9— C8 


1.1 (2) 


Cll— N3— C16— C17 




114.3 (2) 


Nl— N2— C9— CIO 


-178.75 (18) 


N3— C16— C17— C18 




-65.0 (2) 


Cll— C8— C9— N2 


-179.8 (2) 


C24— C16— C17— C18 




177.56 (17) 


C7— C8— C9— N2 


-0.8 (2) 


C16— C17— C18— C19 




82.1 (2) 


Cll— C8— C9— CIO 


0.1 (4) 


C16— C17— C18— C23 




-96.9 (2) 


C7— C8— C9— CIO 


179.0 (2) 


C23— C18— C19— C20 




0.5 (3) 


C16— N3— Cll— C8 


-179.25 (18) 


C17— C18— C19— C20 




-178.42 (19) 


C16— N3— Cll— C12 


0.0 (4) 


C18— C19— C20— C21 




0.3 (3) 


C16— N3— Cll— C12' 


1.6(6) 


C19— C20— C21— C22 




-0.9 (4) 


C9— C8— Cll— N3 


-176.8 (2) 


C20— C21— C22— C23 




0.7 (4) 


C7— C8— Cll— N3 


4.4 (3) 


C21— C22— C23— C18 




0.1 (4) 


C9— C8— Cll— C12 


3.9 (4) 


C19— C18— C23— C22 




-0.7 (3) 


C7— C8— Cll— C12 


-174.9 (3) 


C17— C18— C23— C22 




178.2 (2) 


C9— C8— Cll— C12' 


2.3 (6) 


C25— 03— C24— 02 




-2.4 (3) 


C7— C8— Cll— C12' 


-176.5 (5) 


C25— 03— C24— C16 




175.07(17) 


N3— Cll— C12— C13 


-87.5 (5) 


N3— C16— C24— 02 




-37.1 (3) 


to — C 1 1 — C 1 Z — C 1 j 


Q1 1 f<\ 

91./ (5) 






oZA [Z ) 


C12'— Cll— C12— C13 


-162 (40) 


N3— C16— C24— 03 




145.40 (16) 


mi /"Mi rn ci 
JN 3 — C 1 1 — C 1 L — b 1 


yjA \ j ) 


1 "7 1 £ r^T/i r\i 
C 1 / — C 1 0 — CZ4 — U 5 




— Vj.Uj (ly) 


rc pii c\l <\1 

v. o — V 1 1 V 1 z, — O 1 


— RS 4 fS~l 

oJ.t yj f 








Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 




D — H- 


N3— HI- -Ol 


0.88 


1.93 


2.668 (2) 


141. 
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